To determine whether polyamine synthesis is dependent on deoxyribonucleic acid (DNA) synthesis, polyamine levels were estimated after infection of bacterial cells with ultraviolet-irradiated T4 or T4 am N 122, a DNA-negative mutant. Although phage DNA accumulation was restricted to various degrees in comparison to cells infected with T4D, nearly commensurate levels of putrescine and spermidine synthesis were observed after infection, regardless of the rate of phage DNA synthesis. We conclude from these data that polyamine synthesis after infection is independent of phage DNA synthesis.
It has become increasingly evident that polyamines perform an important function in the biosynthesis and accumulation of ribonucleic acid (RNA; reference 4). The possible function(s) of polyamines in deoxyribonucleic acid (DNA) synthesis and metabolism has not been extensively investigated; however, bacteria infected by T-even phage offer a unique system for the study of polyamine involvement in DNA synthesis, without the concomitant accumulation of RNA.
Hershey (11) first reported the presence of two low-molecular-weight, ninhydrin-positive compounds, which were derived from arginine, in purified T-even phage preparations. Not only were these compounds shown to be injected into the bacterial host with the phage DNA, but it was also shown that similar compounds were present in the uninfected host. Ames and Dubin (2) later identified these compounds as putrescine and spermidine and estimated that approximately 40 to 50% of the phage DNA phosphate could be neutralized by these organic cations.
Cohen and Raina (8) have demonstrated a considerable net synthesis of putrescine and spermidine after infection, paralleling DNA accumulation. The present investigation is concerned with the possible dependence of polyamine synthesis on the synthesis of phage DNA. We have previously reported that DNA synthesis and phage ' Present address: Department of Microbiology, University of Colorado, School of Medicine, Denver, Colo. 80220. morphogenesis are markedly stimulated by exogenous polyamines in an infected host which is inhibited in endogenous polyamine synthesis (6) and have extended these observations in the accompanying paper (9 tively, at a multiplicity of infection (MOI) of 0.1 and incubating overnight. Purified phage stocks were obtained by two cycles of low (4,080 X g)-and high (27,300 X g)-speed centrifugation of broth lysates. Ultraviolet-irradiated stocks of T4D were prepared by irradiating stirred phage stocks with a G.E. germicidal lamp. The number of lethal hits per phage was estimated from per cent survival, employing the Poisson distribution. Plaque-forming units were assayed by the soft agar overlay method as described by Adams (1).
Phage infections. An overnight culture of E. coli B in medium 52 (5) was diluted with the same medium containing glucose (3 mg/ml) to a cell density of approximately 5 X 107/ml. These cells were grown at 37 C to a cell density of approximately 2 X 108/ml. After addition of L-tryptophan (final concentration of 25 ug/ml), a concentrated purified virus preparation was added (MOI = 5) and the culture was mixed immediately. commenced at approximately 10 min after infection. From the start of infection, a bound form of putrescine soluble in cold acid accumulated almost exclusively in the medium. The nature of this bound form of putrescine has not been further investigated. The reduced levels of intracellular accumulation of spermidine and putrescine as demonstrated in Fig. IC and 2C , respectively, are probably due to leakage resulting from a slower rate of cell wall repair. Evidence in favor of this idea is given in Fig. 2D ; increases in the turbidity in cells infected with the more heavily irradiated phage were markedly inhibited. The infection of a nonpermissive host with a DNA-negative (DO) mutant such as T4 am N 122 does not result in phage DNA accumulation and thus provides the ultimate test of whether polyamine synthesis is dependent on DNA synthesis. As shown in Fig. 3 , DNA synthesis was almost totally inhibited after infection with this mutant; however, there was essentialy no difference in spermidine synthesis in cells infected by T4D or T4 am N 122. In the latter infection, putrescine synthesis appeared to be slightly enhanced. As noted above, we again found little evidence for bound spermidine; however, rather large quantities of bound putrescine were clearly evident.
DISCUSSION
Although the syntheses of DNA and polyamines occur concurrently (8) 
